predict a universal jump in the superfluid density of He films as T, is approached from below Specific. ally, we find that limr r p, (T)/T = 3.62 x10~g/cm2 K. Analogous 
where K=p, 8'/m'k~T and y =y,e e». In deriving (4), we have approximated G(r, r') by (1/2») in(~r -r'~/ a)+ C, where C is a positive constant related to the core energy whose precise value is unimportant. The kinetic-energy term is finite, provided that we allow only those vorticity complexions with Id'r n(r) =0. Equation (4) is, of course, precisely the spin-wave Coulomb-gas Hamiltonian found for magnetic systems in Refs. 2 and 5. To calculate correlation functions with (4), one must average over smoothly varying velocity fields determined by y(r), and over distinct vorticity complexions determined by n(r). At low temperatures (or small y,), we expect that n(r) will be zero nearly everywhere, and +1 at isolated points. The vortex-interaction part of (4) We shall demonstrate the universality of p, (T)/T by calculating this quantity directly from (4). This will be done by using a renormalization transformation to relate a difficult calculation in the presence of vortices to a more tractable one in a vortex-free environment. The superfluid density can be expressed in terms of a correlation function" ":
By substituting the velocity decomposition (2) into (5), we can easily derive a formal expression for K"' as a power series in y:
where we have made use of the relation' (n(5)n(r)) =-2y'r "»+O(y'). To 
Presumably, p, (T) is zero above T,.
The universal result (10) 
subject to the initial conditions K(l =0) =K and y(l =0) =y. Comparing Eqs. (6) and (7), we arrive at an important relation between K~c alculated with the bare parameters K and y, and K"calculated with the partially "dressed" quantities K(l) and y(l), namely,
A direct determination of K~' (K, y) from the series (6) can be difficult, especially for 2mK) 4, where the integrals appearing in (6) are poorly convergent. Equation (9), however, relates such a calculation to one with altered parameters K(l) and y(l). For T ( T" the differential equations (8) drive y(l) to zero", i.e. , lim y(l) =0.
g~O O This suggests that (9) can be exploited below T, by taking the limit l-~,
with quantum numbers~1 need be taken into account. An expression similar to (6) was obtained in Ref.
5, " where a very different (and much more complicated) correlation function was considered. In Ref.
5, it was shown that, by integrating over length scales between a, and a, e', the series (6) can be rewritten, Kz '=K '(l)+4m'y (l) J (dr/a)(r/a)' "~' +O(y (l)),
where K(l) and y(l) obey differential recursion relations, '" =limK '(I) (Ts T,),
where we have made use of (7) vortices and the field y(r), it seems clear that the renormalization groups constructed in Refs. 2b and 5 would lead to a simple generalization of (9): K~' (K, y, (y,f) =K"'(K(l),y(l), fy, (l))). In d dimensions this result reads K"(K,y, fy, j) =e ' " 'Ks(K(l), y(l), Q, (l)) ), which is just the Josephson scaling relation" in disguise. It is easy to show using the methods of Refs. 2 and 5 that the perturbations b, (l)] as well as y(l) all tend to zero as l-in the low-temperature phase of the two-dimensional LY model. An analysis in the limit l-~t hen leads immediately to the universal result (10).
It is worth noting that the universal (minimum) Afterwards the He' exchange gas was pumped out and the total thermal conductance E~of the sub-
